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Structural Silicides 


Proceedings of the 1st Workshop, Gaithersburg, MD, USA, 2-6 November, 1991 


edited by A.K. Vasudevan and J.J. Petrovic 


Reprinted from Materials Science and Engineering, A155, Nos. 1,2 


The aim of this volume is 
two-fold. Firstly, to give a current 
overview on silicide-based 
structural materials and identify 
important and promising future 
research directions. Secondly, it 
is intended to serve as a catalyst 
for the expansion of research 
and development activities in 
this new field, promoting rapid 
technology transfer to private 
industry. 


Elevated temperature structural 
materials represent a key 
enabling technology for many 
aspects of advanced aerospace, 
automotive, energy and 
environmental systems. High 
temperature structural silicides 
constitute an important new 
class of such materials. Central 
aspects for the development of 
structural silicides are 
improvements in both high and 
low temperature mechanical 
properties, with retention of 
oxidation resistance. Recent 
composite and alloying 
approaches have demonstrated 
significant success in addressing 
these issues. The optimum 
development of structural 
silicides requires the combined 
efforts of both ceramists and 
metallurgists owing to their 
mixed metallic - covalent - ionic 
atomic bonding state. The 
contents of this volume will be of 
interest to both the metallurgical 
and ceramics communities. 


Abbreviated contents: Silicide 
Materials. A comparative 
overview of molybdenum 


disilicide composites (A.K. 
Vasudevan, J.J. Petrovic). 
Development of continuous fibre 
reinforced MoSi2 base 
composites (M.J. Maloney, A.J. 
Hecht). Application of ternary 
phase diagrams to the 
development of MoSi2 based 


materials (W.J. Boettinger et al.). 


Appraisal of other silicides as 
structural materials (D.M. Shah 
et al.). Processing and 
properties of NosSis ana tough 
NbsSi3 / Nb laminates (J. Kajuch 
et al.). Engineering limitations of 
MoSi2 coatings (7.A. Kircher, 
E.L. Courtright). Processing. 
Synthesis of molybdenum 
disilicide by mechanical alloying 
(R.B. Schwarz et al.). 
Fabrication, structure and 
properties of MoSi2 base 
composites (D.E. Alman et al.). 
Synthesis of a MoSi2 SiC 
composite in situ using a solid 
state displacement reaction 
(C.H. Henager et al.). Synthesis 
of MoSiz2 single crystals (7.A. 
Lograsso). Relationship 
Between Processing and 
Mechanical Properties. 
Strengthening of discontinuously 
reinforced MoSi2 composites at 
high temperatures (A.M. Aikin, 
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Jr.). Interfacial modification in 
Nb/MoSi2 composites and its 
effects on fracture toughness (L. 
Xiao, R. Abbaschian). Effects of 
carbon additions on high 
temperature mechanical 
properties of molybdenum 
disilicide (S.A. Maloy et al.). 
Oxidation. Oxidation of MoSi2 
and comparison with other 
silicide materials (D.A. Berztiss 
et al.). Oxidation of MoSi2 based 
composites (J. Cook et al.). 
Creep. Tensile creep of silicide 
composites (S.M. Wiederhorn et 
al.). Creep of molyodenum 
disilicide composites (K. 
Sadananda et al.). 
Micromechanics. Dislocations, 
twins, grain boundaries and 
precipitates in MoSiz (7.E. 
Mitchell et al.). ZrO2 and ZrO2 
SiC particle reinforced MoSi2 
matrix composites (J.J. Petrovic 
et al.). Modeling of transform- 
ation toughening in brittle 
materials (AR. LeSar et al.). 
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Strength and Fracture of 
Glass and Ceramics 


by J. Mencik 


Glass Science and Technology Volume 12 


This book provides a thorough 
review on the actual trends in 
basic and applied research on 
the strength and fracture of 
glass and ceramics. The book 
will prove a useful and dynamic 
tool for research workers, 
designers and technologists 
engaged in the development and 
manufacture of ceramics or 
glass. It will also be of use to 
anybody interested in the 
strength and fracture of brittle 
materials. 

There is a growing demand fora 
much wider application of 
ceramics and glass, even in the 
cases where mechanical load 
cannot be neglected. This trend 
is being met with the 
development of new advanced 
ceramic and glass materials with 
markedly better mechanical 
properties. In the future 
ceramics will be used 
increasingly for highly stressed 
parts of high-temperature heat 
exchangers, gas turbines, rocket 
engines and other equipment. 

A new branch of science called 
fracture mechanics has been 
developed, which allows the 
characterization and description 
of failure processes in brittle 
materials, and prediction of the 
conditions under which the 
component could fail. High 
strength alone cannot guarantee 
the high mechanical reliability 
and safety of a product, the 
characteristic properties of glass 
and ceramics must be taken into 
account at the design stage. 


Abbreviated contents: 1. 
Strength and Fracture of 
Glass and Ceramics. Structure. 
Glass. Ceramics. Mechanical 
properties. Elasticity. Non-elastic 





phenomena. The strength of 
glass and ceramics. Glass. 
Ceramics. Conditions for crack 
growth. Fracture behaviour with 
time. Subcritical crackgrowth, 
influence of the environment. 
Maximum fracture velocity. 
Crack trajectory. Concentrated 
load. Impact loading. Thermal 
stresses. 2. The Principles of 
Fracture Mechanics. Stresses 
in a body with cracks. Basic 
terms, stress intensity factor. 
The criterion for crack growth. 
Materials without subcritical 
crack growth. Materials with 
subcritical crackgrowth. 
Methods for ensuring service 
safety and lifetime. 
Non-destructive testing. 
Statistical methods. Proof tests. 
3. Determination of 
Mechanical Properties. 
Determination of elastic 
constants. Hardness. Viscosity. 
Creep. Strength tests. Tensile 
strength. Bending strength. 
Shear strength. Test 
specimens. Determination of 
fracture toughness. Determin- 
ation of the relationshipv(K}). 
Determination of constants A, N. 
Other kinds of tests. Tests of 
impact resistance. Tests of 
resistance to pressure. Proof 
tests. Statistical methods. 
Introduction. Determination of 
failure probability and allowable 
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stress. Errors due to scatter of 
measured values. 4. Fracture 
Analysis. Fracture pattern. 
General features. Rough 
surface. 5. Strengthening of 
Glass and Ceramics. General 
methods of increasing failure 
resistance. Surface treatment to 
remove or reduce surface flaws. 
Increasing the strength of 
ceramics. Increasing the 
resistance to crack propagation. 
Creation of protective surface 
layers. Some other cases. 6. 
Design with Brittle Materials. 
Specification of working 
conditions. Ensuring reliability 
and service life. Material 
selection. Design. Dimensioning. 
7. Working of Glass and 
Ceramics. Nucleation of a 
crack: by mechanical action; by 
action of energy, laser. Working 
by controlled propagation of a 
single crack. Machining with 
separation of small particles. 
Grinding. Drilling, cutting. Sand 
blasting, ultrasonic machining. 
References. Appendix. Subject 
Index. 
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Authors are requested to follow the recommendations of the Symbols and Units Nomenclature Commission of the |.U.P.A.P. 
(Physica 146A (1987) 1-68). Symbols of scalar quantities are printed in italics. Vectors are printed in bold italic type; these 
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type. 


Contributed manuscripts will, in most cases, be reviewed by two referees. The comments of the referees and the recommenda- 
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LETTERS. A Letter will have, nominally, 1000 words and three line drawings prepared in the same format as a contributed 
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submitted by facsimile transmission to the editor. The original manuscript and line drawings for such letters may be submitted 
directly to the publisher. 
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